, where the self-complemented donor strand (Ala166-Ala184 correspond to Ala1-Ala19 in wild-type FimA) is attached to the C-terminus of wild-type FimA with an intervening six-glycine linker (Gly160-165). (a, right panel) The structure of the type 1 pilus rod determined by cryo-EM (PDB entry 5OH0) 2 . Note that the complemented donor strand (Ala1-Ala19, colored green) is from the neighboring subunit. (b) Secondary structure based on the cryo-EM structure of type 1 1 . For the calculation of the CSPs, chemical shifts of residues Ala1-Ala19 of FimAa (solution NMR) have been substituted with the chemical shifts of residues Ala166-Ala184 of FimAa representing the complemented donor strand. The CSPs of Ala19 and Gln159 (orange bars) may be artefacts due to the different environments used in the solution and solid state studies. Residues for which no CSPs are available, the two prolines (Pro132 and Pro145) and the un-assigned residues (Ala1, Ala2, Thr3, and Gln36), are represented by purple bars. (d) The CSPs are mapped on subunit i and subunit i+3 (d, left panel) and subunit i-1 and subunit i (d, right panel) of the type 1 pilus rod (PDB entry 5OH0) 2 . The side chains of the residues protected against H/D exchange in between subunits i and i+3 (Ala51 and Ala77) are indicated with stick models (d, left panel). Residues with CSPs between 0.5 -1 ppm are represented by white spheres, residues with CSPs between 1 -1.5 ppm by grey spheres and residues with CSPs .
Fig. S3
Distribution of amide protons in the two inner subunits in the six-subunit model used for MD simulations. A six subunit model is used to accurately represent each amide proton in a fully assembled pilus rod. This model, based on the cryo-EM structure of the type 1 pilus rod (PDB entry 5OH0) 2 , represents a monomer surrounded by neighboring subunits. The residues in the two inner subunits are selected as follows: Ala1-Ala20
and Gly141-Gln159 (subunit i). The selected amide protons are depicted as white spheres.
Fig. S4
Peak splitting in type 1 pili. The peak splitting pattern (colored in blue) is mapped on subunit i (green) and subunit i+3 (light blue) (a) and on subunit i (green) and i-1 (red) (b) of the type 1 pilus rod (PDB entry 5OH0) 2 . The P1-P5 residues (Gly8, Val10, Phe12, Gly14, and Val16) are shown as filled spheres in (b). The un-assigned residues at the N-terminus are indicated in black. The two -helices (Ala25-Ser27 and Thr39-Ser41), which are completely exposed to H/D exchange, are highlighted by orange dotted circles. (c, upper panel) Secondary structure of the cryo-EM structure, calculated by the DSSP program 3 . (c, lower panel) Peak splitting pattern plotted as a function of residue number. The peak splittings shown here were detected in the reprotonated pili sample. , calculated by the DSSP program 3 . The molecular contacts in the cryo-EM structure were calculated with a cut-off radius of 3 Å from backbone amide protons. For the calculation of intramolecular contacts, sequential residues (the preceding and the succeeding residues) are excluded. Table S8 Set of pulse program parameters used for the acquisition of the 3D (H)CANH spectra of reprotonated pili and redeuterated pili at 700 MHz 1 H Larmor frequency and 40 kHz magic-angle spinning. The radio frequency (r.f.) power values were only determined for the high-power pulses via nutation experiments, the other r.f. powers are calculated assuming a linear amplifier and are therefore only estimates. The employed experiment with corresponding pulse sequence is described in detail in the literature 4, 5 . 
